eigenvectors starting from those with the lowest eigenvalues and check the quality of the reconstructed spectra. [1, 2] To test whether the spectra of the selected reference standards were the likely components of the As spectra in nail samples, we performed target transforms that related the principal components to the spectra of the candidate physical reference standards. The target transformation algorithm tests whether the spectra of the selected reference standards are spanned by the transformation basis (principal components) obtained in SVD procedure, so that they can be used as possible components of the arsenic XAS spectra in the nail samples. [3] A superimposition of the reference spectrum (T) and the resulting vector from PCA (T'*) together with the variance (Σ(T-T'*)2/N, with N data points) was used to determine which particular reference compound is a probable As species in nail samples. [2, 3] Initially we applied SVD decomposition (PCA subroutine) to the set of 7 spectra (1t-7-2, 1t-7-4, 2f-5-2, 2f-3-2, 2f-3-3, 2f-4-1, 6f-3) each consisting of 81 points (energy range 11850-11890 eV). The resulting eigenvalues and the values of IND functions are presented in Table S1 .
The principal components are shown in (Table S2) . On the other hand, As(GS) 3 , MMA III , DMA III arsenite, arsenate and TMAS reasonably well represent chemical coordination in the nail As near-edge spectra. A similar analysis was applied to the reduced sets of data (i.e. without 6f-3, 2f-5-2, and/or 2f-4-1) to check if this affects the quality of the target transformation of the reference standard. At the next stage, the DATFIT subroutine (least-square fitting using linear combination of chemical standards) was used to analyse chemical speciation in the samples. For the testing purposes, we applied DATFIT subroutine using all reference standards listed in Table 1 (the main text), and found the results being consistent with the PCA analysis. After using DATFIT subroutine and selecting sets with smallest standard deviations for each component's fit, we were able to reduce this list to As(GS) 3 , AsO 4 -, As(OH) 3 . Note, that all available information is used for the selection of best fitting set.
For example, the As near edge XAS spectra of [(GS) 2 AsSe] -and As(GS) 3 reference compounds are very similar, but the first compound had to be rejected since it is very unstable in air atmosphere, and also because the results of our previous microbeam XRF multi-element imaging studies showed that selenium content in these samples is practically negligible. 
